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Abstract 

Background: In Japan, there is a large increase in the number of elderly persons who potentially need home-visit 
nursing services (VNS). However, the number of persons using the VNS has increased only little in comparison to 
the number of individuals who use home social services, which are also covered by the Long-Term Care Insurance 
(LTCI) system. This cross-sectional study investigated the predictors of the VNS used under the LTCI system in Japan. 

Methods: We used 1,580 claim data from all the users of community-based services and 1,574 interview survey 
data collected in 2001 from the six municipal bodies in Japan. After we merged the two datasets, 1,276 users of 
community-based services under the LTCI were analyzed. Multiple logistic regression models stratified by care 
needs levels were used for analysis. 

Results: Only 8.3% of the study subjects were VNS users. Even among study participants within the higher 
care-needs level, only 22.0% were VNS users. In the lower care level group, people with a higher care level (OR: 
3.50, 95% CI: 1.50-8.93), those whose condition needed long term care due to respiratory or heart disease (OR: 4.31, 
95% CI: 1.88-89.20), those whose period of needing care was two years or more (OR: 2.01, 95% CI: 1.14-3.48), those 
whose service plan was created by a medical care management agency (OR: 2.39, 95% CI: 1.31-4.33), those living 
with family (OR: 1.86, 95% CI: 1.00-3.42), and those who use home-help services (OR: 2.12, 95% CI: 1.17-3.83) were 
more likely to use the VNS. In the higher care level group, individuals with higher care level (OR: 3.63, 95% CI: 1.56- 
8.66), those with higher income (OR: 3.79, 95% CI: 1.01-14.25), and those who had regular hospital visits before 
entering the LTCI (OR: 2.36, 95% CI: 1.1 1-5.38) were more likely to use the VNS. 

Conclusions: Our results suggested that VNS use is limited due to management by non-medical care management 
agencies, due to no caregivers being around or a low income household. The findings of this study provide 
valuable insight for LTCI policy makers: the present provision of VNS should be reconsidered. 

Keywords: Home-visit nursing service, Long-term care insurance, Care management, Community-based service, 
Care-needs level, Living alone, Income level, Home-help service 



Background population was 22.7% [1]. It is estimated that it will 

As the number of older persons in need of long-term reach 40.5% by 2055, with 1 in 2.5 people being 65 years 
care services increase, community based services con- old and over [1]. Because of rising medical expenses 
tinue to hold the be the predominant position among caused by these dramatic changes in demographics, the 
elderly care services in developed countries. Japan is the Japanese government developed a policy to substitute 
most rapidly aging country in the world. In 2010, the long hospital stay with a community-based service. In 
proportion of those aged 65 and over in the total 2000, a long term care insurance (LTCI) that aimed at 

providing long term care for the elderly population by 
integrating health services and social services was intro- 
duced in Japan [2,3]. 
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Under the LTCI, persons certified by the municipal 
government as in need of care or support will receive 
benefits in the form of the following services. Long-term 
care benefits consist of mainly two services: community- 
based services and facility services. The two main types 
of community-based services are (1) health services: 
home-visit nursing services (VNS), home-visit rehabilita- 
tion services, and management guidance for in-home 
care and (2) social services: home-help services, home- 
bath services, and rental service for assistive devices. 
These services have a fixed fee determined by the central 
government (see Table 1). Each insured individual pays 
10% of the eligible charges for services as a co-payment. 
In order to receive services from the LTCI insured per- 
son need to obtain and apply for certification of needed 
long-term care. The degree for long-term care require- 
ment is classified into six care-needs levels. The max- 
imum payment is fixed by each level. With the 
increasing number of elderly persons and because of the 
health policy, the home care needs of the frail elderly 
persons are increasing in Japan. Home health services by 
a physician are covered exclusively by the health insur- 
ance instead of by the LTCI. However, the VNS, one of 
the home health services, is covered mainly by the LTCI. 
Except for some cases (terminally ill patients with can- 
cer, patients with incurable disease, acute exacerbation 
of disabling conditions, or individuals under 40), the 
VNS users are covered by the LTCI and not by health 
insurance. The Japanese Health, Labour, and Welfare 
Ministry reported that approximately 80% of the VNS 
users were insured by the LTCI in 2008. 

The number of persons using the VNS under the LTCI 
was 458,300 in the FY2010. That is only 10.9% of the 
total community-based services users covered by the 
LTCI. The total number of the community-based ser- 
vices users has increased about 1.9-fold since the 
FY2001. However, the number of persons using the VNS 
increased at a lower rate (1.3-fold) compared to the so- 
cial services, such as home-help services (1.8-fold) and 
day care services (2.2-fold) [4]. The difference between 
the VNS and social services is that the VNS provides 
health services under medical doctor's guidance. 

Table 1 Community-based services and fees for each 



service in April 2000 (Unit: Japanese Yen) 



Community-based service 




Fixed fee 


Visiting nurse service* 


from visiting nurses agency 


8,300 




from hospital 


5,500 


Home-help service* 


Caregiving 


4,020 




Housekeeping 


2,220 


Home bath service 




12,500 


Home-visit rehabilitation 




5,500 



* For visits 30 to 60 minutes long. 



Pursuant to progressive population aging, national 
health services expenditures have been increasing [5]. 
The number of outpatients also has been increasing with 
age [6]. However, the number of the VNS users has 
hardly changed since the introduction of the LTCI sys- 
tem. We are concerned that the use of the VNS covered 
by the LTCI is limited due to systemic reasons. We 
hypothesize that the reasons for the lower use of the 
VNS under the LTCI include the following: 

First, the care management system of the LTCI might 
contribute to the low use of the VNS. In order to use 
the services under the LTCI, the insured person needs to 
prepare a long-term care service plan (care plan), which 
is a combination of several types of services, depending 
on one's need for care or support. The care plan is estab- 
lished by the care managers of care management agen- 
cies. After the care plan is created, the care management 
agency contracts with service providers on behalf of the 
insured person. A study showed that the care plans pre- 
pared by care managers of medical corporations mostly 
consist of a combination of health services and social 
services, but the great majority of care plans prepared by 
care managers of non- medical corporations utilize a 
combination of social services only [7]. These reports 
suggest that the use of the VNS may be related to the 
corporation type of the care management agency. How- 
ever, so far, there is no further research examining this 
relation. 

Second, the VNS fees are highest for community-based 
services covered by the LTCI (see Table 1). Service users 
are requested to pay 10% co-payment, except for the few 
who receive public livelihood assistance. For the low in- 
come elderly population, this 10% co-payment is a heavy 
burden. As a result, clients and their families, regardless 
of their actual needs, may choose more affordable ser- 
vices such as home-help services that cost less than the 
VNS under the LTCI [8]. The relation between the VNS 
and income level has not been reported previously. 

Ten years after the establishment of the LTCI, the 
Japanese government promotes the VNS in preparation 
for the super-aging society and the high rate of elderly 
mortality. The VNS is the centerpiece of the health in- 
surance reform or the long-term care insurance system. 
Therefore, it is important to identify the factors related 
to the use of the VNS through empirical studies. How- 
ever, there are only a few empirical studies investigating 
the factors associated with VNS use in Japan. One study 
reported that VNS users authorized to receive the VNS 
by care managers had higher rates of medical treatment 
and severe dementia levels compared to non-users [9]. 
Another study reported that LTCI clients with higher 
care needs used the VNS more [10]. However, these pre- 
vious studies did not investigate the influence of service 
provisions under the LTCI on the VNS use. 
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In other countries, many studies have found significant 
relations between elderly persons' use of home health 
services, and their physical characteristics (e.g., functional 
status), household characteristics (e.g., income level), ethni- 
city, and geographic location [11-16]. Although these results 
were almost concordant, they included all the services and 
not only the VNS. Moreover, the LTCI make the 
community-based services provision quite unique in Japan; 
generally service use is arranged by a care-manager, and 
services use is restricted by the maximum payment. There- 
fore, we selected corporation type of care management 
agency, care-needs levels, and income as the main variables 
focusing on the Japanese LTCI system. 

The aim of our study was to investigate the predictors 
of the VNS use covered by the Japanese LTCI using the 
claim data and surveys conducted on the insurers of the 
LCTI in six Japanese rural towns. We combined import- 
ant enabling factors related to the LTCI system, such as 
the organization type of the care management agency, 
income level, care-needs level, and family caregiver's 
situation [9-16], with predisposing factors in this study. 
Our results could contribute toward meeting the needs 
for the VNS use better. 

Methods 

Subjects 

A survey was conducted in six rural towns in Kagoshima 
prefecture in the southeast of Japan. Overall, 22.6% of the 
population was 65 years and older in 2001, which was much 
higher than the national average (17.3%, 2001). We obtained 
electronic claims data on all users from the six municipal 
bodies for the period of November 1 to November 30, 2001. 
The claims data included all of the elderly who used any of 
the services covered by the LTCI (n = 2,158). Of these, 1,580 
lived at their homes and used some form of community- 
based service. The utilization of the VNS was retrieved from 
the LTCI claim data as an outcome variable. We also 
obtained data on the utilization of home-help service, the 
users age as of November 1 st , 2001, sex, care-needs levels 
(There are six care-needs levels, including the care-support 
level. Care-needs level 5 means that the patient has highly 
critical needs), and the corporation type of the care manage- 
ment agency (medical corporation or non-medical corpor- 
ation). We identified those as predisposing factors in this 
study. 

Interview survey 

To collect additional information about the characteris- 
tics of users and family caregivers, we used data from 
the interview surveys of the same set of participants 
from the municipal government. In this survey, public 
health nurses of the municipal government conducted 
an interview on the service users and their primary care- 
givers in November 2001. We utilized the interview 



survey data of 1,574 home care users (with a response 
rate of 99.7%). From these interviews, we incorporated 
the data on user's sex, user's age, household income 
levels (5 income levels, income level 1 referring to the 
lowest poverty income level), household composition 
(single, couple, or other), marital status, conditions that 
caused the need for long term care (single -choice 
among these category: respiratory disease, heart disease, 
incurable disease, stroke, fracture, rheumatism, demen- 
tia, or other), regular hospital visits before entry into the 
LTCI, period of needing care, the family caregiver's sex, 
the family caregiver's age, clients living or not living with 
family, the family caregiver's kinship, and home-help ser- 
vice used. 

Statistical analysis 

We merged the claims data (n = 1,580) and the interview 
survey data (n = 1,574). As a result, we obtained 1,530 
community-based service user data profiles. We 
excluded missing income levels (n = 17) and household 
income level 1 (i.e., the lowest poverty level) (n = 60) 
from the analysis, because income level 1 users are not 
required to pay the 10% co-payment fee for the service 
used. Finally, 1,276 users of community-based services 
covered by the LTCI were analyzed. To define the fac- 
tors of the VNS use, bivariate analyses were conducted 
by using the chi-squared test or the Wilcoxon rank sum 
test (Table 2). From Table 3, we can see that the two 
groups are in many aspects different (sex, age, regular 
hospital visits before entry into the LTCI, period of 
needing care, caregiver's sex, caregiver/ applicant dyad, 
clients living with family or not, corporate type of care 
management agency, and VNS use). Therefore, we did a 
separate analysis of each care-needs level group. More- 
over, maximum payment increases more when the care- 
needs level reaches the level 3. Maximum payment is 
important as enabling factors for service use under the 
LTCI. In order to control the influence of care-needs 
level on the use of VNS, we first checked the distribu- 
tion of the numbers of VNS users according to different 
care-need levels. We needed to do this because more 
specific factors related to service use might have been 
masked by the strong effect of the care-needs level. 
Then, we stratified the six care levels into lower care- 
needs level subgroups (care support level or care needs 
level 1-2) and higher care-needs level subgroups (care 
needs level 3 and 5). Kato [17] also used this categoriz- 
ing strategy. 

A multiple logistic regression analysis using stepwise 
variable selection method was used to examine the pre- 
dictors of the VNS use for each care-needs level group, 
after checking for multicollinearity. The independent 
variables identified in bivariate analyses as predictors 
for the regression models are those with p-values less 
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Table 2 Characteristics of study participants by use of VNS (N = 1,276) 

All VNS x 2 p-value 



Non-use Use 





N 


% 


n 


% 


n 


% 






All 


1276 


100 


1170 


91.7 


106 


8.3 






Sex 


















Female 


936 


734 


871 


93.1 


65 


6.9 


8.5645 


0.0034** 


Male 


340 


26.7 


299 


87.9 


41 


12.1 






Age 


















< 65 


12 


1.0 


11 


91.7 


1 


8.3 




0.9729 t 


65-74 


159 


13.5 


144 


90.6 


15 


9.4 






75-84 


551 


46.8 


511 


92.7 


40 


7.3 






85^ 


456 


38.7 


413 


90.6 


43 


9.4 






Household Income Level 


















Lower income level 


1210 


95.9 


1116 


92.2 


94 


7.8 


8.6624 


0.0032** 1 


Income level 2 


856 


67.8 


791 


92.4 


65 


7.6 






income level 3 


354 


28.1 


325 


91.8 


29 


8.2 






Higher income level(paying personal tax) 


52 


4.1 


42 


80.8 


10 


19.2 






Income level 4 


40 


3.1 


33 


82.5 


/ 


17.5 






Income level 5 


12 


1.0 


9 


75.0 


3 


25.0 






Care-Needs Level 


















Lower care-needs level 


1067 


83.6 


1007 


94.4 


60 


5.6 




< 0.0001 ** 2 t 


Support-requested Level 


305 


28.6 


297 


97.4 


8 


2.6 






Care-Needs Level 1 


5// 


45.2 


547 


94.8 


30 


5.2 






Care-Needs Level 2 


185 


14.5 


163 


88.1 


22 


11.9 






Higher care-needs level 


209 


16.4 


163 


78.0 


46 


22.0 






Care-Needs Level 3 


98 


/./ 


83 


84.7 


15 


15.3 






Care-Needs Level 4 


65 


5.1 


53 


81.5 


12 


18.5 






Care-Needs Level 5 


46 


3.6 


27 


58.7 


19 


41.3 






Conditions that caused a need for LTC 


















Respiratory or heart disease 


72 


5.7 


59 


81.9 


13 


19.1 


9.8439 


0.001 7** 3 


Heart disease 


47 


3.7 


44 


93.6 


3 


6.4 






Respiratory disease 


25 


2.0 


15 


60.0 


10 


40.0 






Others 


1196 


94.3 


1105 


92.4 


91 


7.6 






Stroke 


318 


25.1 


283 


89.0 


35 


11.0 






Fracture 


73 


5.8 


72 


98.6 


1 


1.4 






Rheumatism 


300 


23.7 


285 


95.0 


15 


5.0 






ncurable disease 


38 


3.0 


34 


89.5 


4 


10.5 






Aging 


105 


8.0 


92 


90.2 


10 


9.8 






Dementia 


95 


7.5 


88 


92.6 


/ 


7.4 






Others 


268 


21.1 


249 


92.9 


19 


/.I 






Unclear 


2 


0.2 


2 


100.0 


0 


0.0 






Regular hospital visits before entry to the LTCI 


















Yes 


553 


43.3 


492 


89.0 


61 


11.0 


9.5041 


0.0021** 


No 


723 


56.7 


678 


93.8 


45 


6.2 
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Table 2 Characteristics of study participants by use of VNS (N = 1,276) (Continued) 

Period of needing care 



< 2 years 


546 


43 4 


515 


94 3 


31 


5 / 




0 0035* 4 


+ 




168 


13.3 


160 


95.2 


g 


4.8 








1 year=, < 2 years 


378 


30.1 


355 


93.9 


23 


6.1 










/] 2 


56 6 


639 


89 8 


73 


102 








9 wpprc^ <? 3 \/parc 
z. y cq i j , _j y co i j 


1 46 


1 1 .6 


133 


91.1 


1 3 


8.9 








^ uparc^ <f ^ \/parc 
j y cg i j , ycui j 


213 


16.9 


185 


86.8 


28 


13.2 










353 


28 1 


321 


90 9 


32 


9 1 








Caregiver's sex 




















Female 


58/ 


72.2 


513 


87.4 


74 


12.6 


5.0630 


0.0244* 




Male 


226 


27 8 


210 


92 9 


16 


/ 1 








Caregiver's Age 




















< 65 


30 


3.7 


25 


83.3 


5 


16.7 




0.7008 




65-74 


399 


49.3 


361 


90.5 


38 


9.5 








75-84 


21 1 


26 1 


181 


85 8 


30 


142 








85^ 


169 


20.9 


1 52 


89.4 


1 / 


1 0.1 








C ai-^niv^r/annlirant' rlvarl 
v_ a i try i vci / ciij|ji ilcii i i uyau 




















Wife/Husband (livincj with) 


304 


24.5 


266 


87.5 


38 


1 2.5 


10.1 729 


0.00 14** 5 




Others 


935 


75.6 


872 


93.3 


63 


6.7 








Cnn /Pla 1 in ntpr Mi\/inri \A/itn^ 
Jul i/ uauu 1 1 Lei ^iivniy vv i li i j 


1 78 


144 


162 


91 0 


1 6 


90 








Plai ir~i htpr/'snn-i n- aw Mi\/inn \A/itn^ 

UO ULJ 1 1 LCI / JUII III la VV IJ 1 V 1 1 ILJ VV 1 LI 1^ 


85 


6 9 


76 


894 


9 


106 








Othpr rp ati\/pc iwinn 1~/H(~iPtnpr 

WLIICI ICIallvCi llvll IU LULJCLI ICI 


16 


1 3 


] 5 


93 8 


1 


6 3 








Others 


656 


53 0 


61 9 


944 


37 


5 6 








flipntc livinn with familv nr not 

V*lldlL3 llvll IU VV 1 LI 1 lailllly wl 1 IUI 




















1 ivinn slnnp 

Llvll 1 LJ OIUI IC 


539 


42.7 


516 


95.7 


23 


4.3 


1 9.6464 


< 0 0001** 




Living with family 


723 


57.3 


642 


88.8 


81 


1 1.2 








Corporation type of care management agency 




















Medical 


357 


28.0 


316 


88.5 


41 


11.5 


6.5698 


0.01 04* 6 




Non-medical 


919 


72.0 


854 


92.9 


65 


7.1 








Social 


773 


60.6 


721 


93.3 


52 


6.7 








Others 


146 


11.4 


133 


91.1 


13 


8.9 








Home-Help Service use 




















Yes 


417 


32.7 


376 


90.2 


41 


9.8 


1.8910 


0.1691 




No 


859 


67.3 


794 


92.4 


65 


7.6 









* p < 0.05 ** p < 0.01 t Wilcoxon rank sum test, other using the chi-squared test. 

1 Lower income level versus Higher income level. 

2 Lower care-needs level versus Higher care-needs level. 

3 Respiratory or heart disease versus Others: classification utilizing the point of view of nursing care. 

4 < 2 years versus 2 years=. 

5 Wife/Husband versus Others. 

6 Medical versus Non-medical. 



than 0.2. Relationship strengths were explained using 
crude odds ratio (OR) and 95% confidence interval 
(95% CI). The inclusion and exclusion criteria for the 
stepwise regression were both 20% in order to include 
additional variables in the final model, and thus allow- 
ing some protection against confounders. In the final 



model, p-values less than 0.05 were considered to be 
statistically significant. 

The Hosmer-Lemeshow test [18] was used for the 
goodness-of-fit test in the model. The 95% CIs were 
based on the likelihood test statistics. All the analyses 
were performed with SAS software, version 9.13[19]. 
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Table 3 Lower care level and higher care level by characteristics of study participants 

Lower Care-needs level Group 1 Higher Care-needs level Group 2 
(n = 1,067) (n = 209) 



X 2 p-value 



% 



% 



Sex 

Female 830 

Male 237 
Age 

< 75 143 
75^ 924 
Income Level 

Lower income level 3 1020 

Higher income level 4 39 
Conditions that caused a need for LTC 

Respiratory or heart disease 60 

Others 1000 
Regular hospital visits before entry into the LTCI 

Yes 429 

No 638 
Period of needing care 

< 2 years 481 
2 yearsS 571 
Caregiver's sex 

Female 420 

Male 192 
Caregiver/applicant dyad 

Wife/Husband (living with) 205 

Others 829 
Clients living with family or not 

Living alone 517 

Living with family 537 
Corporation type of care management agency 

Medical 282 

Non-medical 785 
VNS use 

Yes 60 

No 1007 
Home-Help Service use 

Yes 344 

No 723 



88.7 
69.7 

69.8 
86.3 

84.3 
75.0 

83.3 
83.6 

77.6 
88.2 

88.1 
80.2 

71.6 
85.0 

67.4 
88.7 

95.9 
74.3 

79.0 
85.4 

56.6 
86.1 

82.5 
84.2 



106 
103 

62 
147 

190 
13 

12 
196 

124 
85 

65 
141 

167 
34 

99 
106 

22 
186 

75 
134 

46 
163 

73 
136 



11.3 
30.3 



30.2 
13.7 



15.7 
25.0 



16./ 
16.4 



22.4 
11.8 



19.8 

28.4 
15.0 

32.6 
11.3 

4.1 
25.7 

21.0 
14.6 

43.4 
13.9 

17.5 
15.8 



65.5268 <.0001* 



34.2783 < .0001* 



3.1929 0.0740 



0.0038 0.9505 



26.0288 < .0001* 



14.0790 0.0002* 



15.7563 <.0001* 



74.8750 < .0001* 



105.0940 <.0001* 



7.7551 0.0054* 



61.6074 < .0001* 



0.5741 0.4486 



* p < 0.05 ** p < 0.01 Using the chi-squared test. 

1 Lower care-needs level group: Support-required/care levels 1-2. 

2 Higher care-needs level group: Care levels 3-5. 

3 Lower income level: not paying personal income tax. 

4 Higher income level: paying personal income tax. 
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Ethical issues 

The internal ethical review board of the University of 
Tsukuba, the university in which the first author was 
affiliated, approved this study. We performed the study 
within the terms of our contract with the local authorities 
of the six towns that we studied. The contract pertained to 
the secondary use of the public database. 

Results 

Demographic characteristics 

The demographic characteristics of the study partici- 
pants are shown in Table 2. Of the 1,276 users of 
community-based services covered by the LTCI, 106 
(8.3%) used the VNS, 936 (73.4%) were female, 1,007 
(85.5%) were 75 years of age and over, and 1,210 (95.9%) 
belonged to a lower income level group (i.e., individuals 
who do not have to pay personal taxes). Care-needs level 
1 is the largest level, which accounts for 45.2%. The 
most frequent health reason for using LTCI was the 
presence of a stroke (25.1%), and 43.3% of study partici- 
pants were regularly visiting a hospital before their entry 
into the LTCI. Of the study participants, 63.7% had a 
caregiver, 72.2% of these caregiver were female. The ma- 
jority (57.3%) of the users were living their families. 
Three hundred fifty seven (28.0%) users had their care 
plan created by care management agencies belonged to a 
medical corporation. Four hundred and seventeen 
(32.7%) were home-help service users. 

Factors related to VNS use: results of bivariate analysis 

The characteristics of the VNS user and non-user groups 
are shown in Table 2. As the care-needs level increased, 
the VNS was utilized more. The following differed sig- 
nificantly in the VNS user group: more male (12.1% vs 
6.9%, p = 0.0034), higher income level (19.2% vs 7.8%, 
p = 0.0032), higher care-needs level (22.0% vs 5.6%, p < 
0.0001), the condition that caused the need for long 
term care was a respiratory or heart disease (19.1% vs 
7.6%, p = 0.0017), regular hospital visits before entry into 
the LTCI (11.0% vs 6.2%, p = 0.0021), period of needing 
care was two years or more (10.2% vs 5.7%, p = 0.0035), 
having one's wife/husband as a caregiver (12.5% vs 6.7%, 
p = 0.0014), clients living with family (11.2% vs 4.3%, p < 
0.0001), and medical care management agency created 
the care plan (11.5% vs 7.1%, p = 0.0104). The user's age 
was not significantly related to the use of VNS. 

Table 3 shows characteristics of the differences be- 
tween lower care-needs level groups (care support or 
care needs levels 1 to 2) and higher care-needs level 
groups (care-needs levels 3 to 5) using the chi-squared 
test. As a result, all independent variables, except for in- 
come level, conditions that caused a need for LTC and 
home-help service use, were significantly associated with 
the care-needs level. We then stratified the six care- 



needs levels into lower and higher care-needs level 
groups and examined the association between the VNS 
and client characteristics. Through the chi-squared test 
or the Fisher's exact test, we identified four factors in 
the lower care-needs level group and one factor in the 
higher care-needs level group as predictors associated 
with VNS use (Table 4). In the lower care-needs level 
group, the following factors were related to the likeli- 
hood of VNS use: the condition that caused the need for 
long term care was a respiratory or heart disease (p - 
0.0011), period of needing care was two years or longer 
(p = 0.0158), client living with family (p = 0.0077), and 
medical care management agency created the care plan 
(p = 0.0314). In the higher care-needs level group, indivi- 
duals with higher income (p = 0.0314) were related to 
the likelihood of VNS use. 

Determinants of VNS use: results of logistic regression 
analysis 

The results of the stepwise multiple logistic regression 
analysis are shown in Table 5. The independent variables 
that are statistically significant in bivariate analysis are 
those with p-values less than 0.2: sex, the conditions that 
caused the need for LTC, regular hospital visits before 
entry into the LTCI, period of needing care, clients living 
with family or not, corporation type of care management 
agency and home-help service use in the lower care- 
needs group; age, income level and regular hospital visits 
before entry into the LTCI in the higher care-needs 
group. Sex, age, and the dummy variables that were cre- 
ated from the three care-needs levels as control variables 
were included in the model. In addition, we excluded 
the caregiver's sex in the model due to multiple missing 
data. Through logistic regression analysis, we identified 
six factors in the lower care-needs level group and three 
factors in the higher care-needs level group that are 
associated with VNS use. In the lower care-needs level 
group, the following factors were related to likelihood of 
VNS use: the higher care-needs level, the condition that 
caused the need for long term care was respiratory or 
heart disease, the creation of a care plan by a medical 
care management agency, the period of needing care 
was two years or more, client living with family, and 
home-help service use (Table 5). In the higher care- 
needs level group, the following factors were related to 
the likelihood of VNS use: higher care-needs level, 
higher income level, and regular hospital visits before 
entry to the LTCI (Table 6). 

According to the results from the Hosmer-Lemeshow 
goodness-of-fit test, the model designed in this study 
has revealed that the VNS predictability was 0.41 for 
lower care level group and 0.22 for higher care level 
group. 
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Table 4 Factors related to VNS use after stratified care levels 



Lower care-needs level 
group 

VNS non-use VNS use x* 
(n = 1007) (n = 60) 



p-value 



Higher care-needs level 
group 

VNS non-use VNS use 
(n = 163) (n = 46) 



x 2 



p-value 



% 



% 



% 



% 



Sex 

Female 788 94.9 42 

Male 219 92.4 18 
Age 

< 75 134 93.7 9 
75^ 873 94.5 51 
Income Level 

Lower income level 1 965 94.6 55 

Higher income level 2 35 89.7 4 
Conditions that caused a need for LTC 

Respiratory or heart disease 50 83.3 10 

Others 951 95.1 49 
Regular hospital visits before entry into the LTCI 

Yes 400 93.2 29 

No 607 95.1 31 
Period of needing care 

< 2 years 463 96.3 18 
2 yearsS 530 92.8 41 
Caregiver's sex 

Female 384 91.4 36 

Male 182 94.8 10 
Caregiver/applicant dyad 

Wife/Husband (living with) 190 92.6 15 

Others 787 94.9 42 
Clients living with family or not 

Living alone 498 96.3 19 

Living with family 497 92.6 40 
Corporation type of care management agency 

Medical 259 91.8 23 

Non-medical 748 95.3 37 
Home-help service use 

Yes 319 92.7 25 

No 688 95.2 35 



5.1 2.2318 0.1352 83 78.3 23 21.7 0.0122 0.9122 

7.6 80 77.7 23 22.3 

6.3 0.1399 0.7084 52 83.9 10 16.1 1.7758 0.1827 
5.5 111 75.5 36 24.5 

5.4 0.2698 t 151 79.5 39 20.5 4.6317 0.0314* 
10.3 7 53.9 6 46.2 



16.7 0.0011** t 9 75.0 3 25.0 

4.9 154 78.6 42 21.4 



0.7249 t 



6.8 1.7467 0.1863 92 74.2 32 25.8 2.5607 0.1 C 

4.9 71 83.5 14 16.5 



3.7 5.8298 0.0158* 
7.2 



8.6 2.1439 0.1431 
5.2 



7.3 1.5985 0.2061 
5.1 



3.7 7.0986 0.0077* 
7.5 



8.2 4.6333 0.0314* 
4.7 



7.3 2.5861 0.1078 
4.8 



52 80.0 13 20.0 0.1893 0.6635 
109 77.3 32 22.7 



127 77.3 38 22.7 0.4310 0.5115 
28 82.4 6 17.7 



76 76.8 23 23.2 0.3554 0.5511 
85 80.2 21 19.8 



18 81.8 4 18.2 0.1730 0.6775 
145 78.0 41 22.0 



57 76.0 18 24.0 0.2700 0.6033 
106 79.1 28 20.9 



57 78.1 16 21.9 0.0006 0.9813 
106 77.9 30 20.1 



* p<0.05 ** p<0.01. 

+ Fisher's exact test, other using the chi-squared test. 

1 Lower income level: not paying personal income tax. 

2 Higher income level: paying personal income tax. 

Discussion 

Only 8.3% of total community-based service users uti- 
lized VNS, compared to the 32.7% of these users who 
used home-help services. Our study found that the fol- 
lowing individuals are less likely to use the VNS: those 
who used a non-medical care management agency, those 



who lived alone in the lower care-needs level group or 
those in lower income in the higher care-needs level 
group. These results support our hypothesis that the 
present LTCI systems reduce the accessibility of the 
VNS. In the following, we shall discuss three issues 
related to the LTCI system. 
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Table 5 Multiple adjusted odds ratios of stepwise logistic 
regression analyses on the use of VNS in lower care level 
(Care support or care levels 1-2) 



OR 95% CI 



Sex (female = 1 , male = 0) 


1.10 


0.57- 


-2.02 


Age (under75 = 1 , 75 and over = 0) 


1.12 


0.54- 


-2.56 


Care-needs level 








Support-requested level 


1.00* 






Care-needs level 1 


1.53 


0.70- 


-3.74 


Care-needs level 2 


3.50 


1.50- 


-8.93 


Conditions that caused the need for LTC 


4.31 


1.88- 


-9.20 


(Respiratory or heart disease = 1, others = 0) 








Corporation type of care management agency 


2.39 


1.31- 


-4.33 


(medical = 1 , non-medical = 0) 








Period of needing care(< 2 years = 0, S2 years = 1) 


2.01 


1.14- 


-3.78 


Clients living with family (yes= 1, no = 0) 


1.83 


1.00- 


-3.42 


Home-help service use(yes = 1, no = 0) 


2.12 


1.17- 


-3.83 


Goodness-of-fit statistics 1 p) 


8.20 


0.41 





1 The Hosmer and Lemeshow Goodness-of-Fit Test. 
* Reference. 



First, LTCI's care management system may not have 
been working effectively to support the VNS. Our results 
show that a care plan established by a medical care man- 
agement agency was related to the likelihood of the VNS 
use in the only lower care-needs level group, not in the 
higher care group. It might be difficult for the non- 
medical care management agencies which comprise 90% 
of all care management agencies [20], to grasp the actual 
need for VNS and to recommend VNS to clients, espe- 
cially to clients from the lower care-needs level group. A 
previous study reported that care plans arranged by care 
managers from non-medical corporations tend to in- 
clude only a combination of social services [7]. Our 



Table 6 Multiple adjusted odds ratios of stepwise logistic 
regression analyses on the use of VNS in higher care level 
(Care levels 3-5) 





OR 


95% 


CI 


Sex (female = 1 , male = 0) 


0.92 


0.42- 


-1.99 


Age (under75 = 1, 75 and over = 0) 


1.82 


0.79- 


•4.51 


Care-needs level 








Care-needs level 3 


1.00* 






Care-needs level 4 


1.39 


0.58- 


■3.30 


Care-needs level 5 


3.63 


1.56- 


-8.66 


ncome level 

(higher income level = 1 , lower income level = 0) 


3.79 


1.01- 


■14.25 


Regular hospital visits before entry into the LTCI 
(yes = 1, no = 0) 


2.36 


1.11- 


-5.38 


Goodness-of-fit statistics 1 (x 2 , p) 


9.41 


0.22 





1 The Hosmer and Lemeshow Goodness-of-Fit Test. 
* Reference. 



findings regarding unequal access to VNS may facilitate 
discussions in other countries that consider the intro- 
duction of public LTCI. For example, in 2008, Germany 
started a care adviser service as new care management 
program that is partly based on Japan's experience. Our 
results might be helpful for continuous discussions of 
introducing a new care management system under the 
public LTCI. 

Second, living with family or home-help service use 
was related to the VNS in only the lower care-needs 
level group. Our results suggest that if there are care- 
givers around (either family or home-help services), ac- 
cess to VNS is facilitated. In addition, the significant 
relation between the users of home-help services and 
those of VNS was significant only in cases of living alone 
(data is not shown). In case of clients living with family, 
the clients' daily living needs might be fulfilled by family 
caregiver and they can use VNS without using home- 
help services. On the other hand, clients who live alone 
might first request for daily life support from home-help 
services. After fulfilling their daily needs by home-help 
services use, they could use VNS in addition to home- 
help services, if the latter affordable. The home helpers 
might also recommend the use of VNS in such cases of 
clients living alone. According to the 2010 government 
survey on living conditions, single-person households 
make up 26.1% of the total households that need care, a 
10.4 point increase from the 2001 survey [21]. The num- 
ber of single elderly who needs care is expected to in- 
crease in the future. The results show that elderly people 
who have care needs can no longer rely on their families, 
and for that reason, policy makers should consider sup- 
porting elderly people who live alone at home with 
health services needs through the LTCI system. 

Third, our results indicated that the present LTCI sys- 
tem has the potential to limit the use of VNS for low- 
income elderly people who have higher care needs. The 
clients who have higher care needs are more likely to 
use more services. Our results suggest that low-income 
individuals who have high care needs might have been 
prevented from the use of the high-priced VNS due to 
the economic burden of 10% user copayment. 

Lastly, whereas the type of disease does play a role in 
VNS use in the lower care levels, this is not the case for 
the higher care levels. It seems that a more general level 
of illness-severity (expressed by regular hospital visits 
before LTCI) is more pivotal for VNS use. 

Although we found meaningful results that could lead 
to an improvement of the Japanese elderly care system 
in the future, there were some limitations in the current 
study. First, this cross-sectional study may be limited by 
the study location, that is, a Japanese rural area. Average 
utilization of community-based services in the studied 
rural area was 67.2%, which was not drastically different 
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from the national average (71.2%, in 2000) [22]. How- 
ever, the generalization of our findings needs to be con- 
firmed by similar studies in other regions, especially in 
the urban areas. In addition, because of the cross- 
sectional nature of our study, we could not directly 
evaluate the individuals who cancelled their use of the 
VNS. A longitudinal follow-up and investigation of other 
regions and populations are suggested. Next, we also 
should discuss that an influence of the type of diseases 
was not clearly demonstrated in our study. This could 
be affected by the fact that the information about dis- 
eases was subjectively answered by the users or family, 
and only one disease was selected. We should analyze 
this point with more exact and detailed data in future. 
Lastly, there may be a slight concern about 10 years old 
datasets used for this current study. The Japanese public 
long-term care insurance system performed a significant 
amendment on 2006 to shift on more prevention. How- 
ever, this reform was only for support levels and some 
provision of care-needs level made no drastic change 
during the past ten years. Therefore, we believe that 
there should not be a remarkable change on data be- 
tween the present results and current status. 

Conclusions 

The Japanese LTCI eligibility criteria for service use are 
based on physical and mental status only [2,10]. We 
found, however, that individuals within the lower care 
level group who used the services of a non-medical care 
management agency to create a service plan, those who 
live alone, and those who used a corporate type of care 
management agency were less likely to use VNS. In 
lower care levels, our results suggest that VNS use is 
limited due to the corporation type of care management 
agency related to the unique services prevision system in 
Japanese LTCI. In addition, if there are caregivers 
around (either family or home help), access to VNS is 
better facilitated compared to those who depend on care 
management agencies alone. That is, after daily duties 
have been fulfilled by family or home-help service use, 
the clients may use VNS, if VNS are affordable. In 
higher care levels, income level or no regular hospital 
visit before entry into the LTCI were main factor to limit 
the VNS use. Low-income individuals who have high 
care needs might have been prevented from using high- 
priced VNS due to the economic burden of the 10% user 
copayment. If Japan adheres to the basic stance of pro- 
viding equal access to health services through public in- 
surance, LTCI policy makers should reconsider the 
present provision of VSN. 

Abbreviations 

LTCI: Long term care insurance; VNS home: Visit nursing services. 
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